
PTO/SB/21 (08-03) 
Approved for use through 08/30/2003. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



Ujadftrttne PaDerwork Reduction Act of 1995 no rmrson? 




TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 


Application Number 


10/710,664 ^\ 


Filing Date 


7/28/2004 


First Named Inventor 


Te-Chih Chang 


Art Unit 




Examiner Name 




\^ Total Number of Pages in This Submission 4 


Attorney Docket Number 


AMIP0029USA J 



ENCLOSURES (Check ail that apply) 



0 
□ 



□ 

□ 

□ 
□ 



Fee Transmittal Form 

Fee Attached 
Amendment/Reply 

After Final 
□ Affidavits/declaration(s) 
Extension of Time Request 
Express Abandonment Request 

Information Disclosure Statement 

Certified Copy of Priority 
Document(s) 

Response to Missing Parts/ 
Incomplete Application 



□ 
□ 
□ 
□ 
□ 
□ 
□ 



Drawing(s) 

Licensing-related Papers 
Petition 

Petition to Convert to a 
Provisional Application 
Power of Attorney, Revocation 
Change of Correspondence Address 

Terminal Disclaimer 

Request for Refund 

CD, Number of CD(s) 



Remarks 



□ 
□ 
□ 
□ 

□ 



After Allowance communication 
to Technology Center (TC) 

Appeal Communication to Board 
of Appeals and Interferences 
Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

Proprietary Information 
Status Letter 

Other Enclosure(s) (please 
Identify below): 



BEST AVAILABLE COPY 



□ 



Response to Missing Part' 

under 37 CFR 1 .52 or 1 .5w 

5 J 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm 
or 

Individual name 



Signa^a 



Date 



Winston Hsu, Reg. No.: 41,526 



z 






CERTIFICATE OF TRANSMISSION/MAILING 



I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below. 


Typed or printed name 




^Signature 




Date 


J 



This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 




Paperwork Reduction Act of 1995. 



>ersons at 



PTO/SB/17 (10-03) 
Approved for use through 07/31/2006. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
required to respond to a collection of information unless it displays a valid OMB control numb er . 



FEE TRANSMITTAL 
for FY 2004 

Effective 10/01/2003. Patent fees are subject to annual revision. 



W\ Applicant claims small entity status. See 37 CFR 1 .27 



TOTAL AMOUNT OF PAYMENT | ($) 0.00 
METHOD OF PAYMENT (check aif that apply) 



Complete if Known 



Application Number 


10/710,664 


Filing Date 


7/28/2004 


First Named Inventor 


Te-Chih Chang 


Examiner Name 




Art Unit 




Attorney Docket No. 


AMIP0029USA J 



FEE CALCULATION (continued) 



| | Check Credit card Q JJfjJ^ Q other Q None 
W\ Deposit Account: 



3. ADDITIONAL FEES 



Deposit 
Account 
Number 
Deposit 
Account 
Name 



50-3105 



North America Intellectual Property Corp. 



The Director is authorized to: (check ail that apply) 

✓] Charge fee(s) indicated below Q Credit any overpayments 

3 Charge any additional fee(s) or any underpayment of fee(s) 
[^Charge fee(s) indicated below, except for the filing fee 
to the above-identified deposit account. 



FEE CALCULATION 



1. BASIC FILING FEE 

Large Entity Small Entity 



Fee Fee 
Code ($) 

1001 770 

1002 340 

1003 530 

1004 770 

1005 160 



Fee Fee 
Code ($) 

2001 385 

2002 170 

2003 265 

2004 385 

2005 80 



Fee Description 

Utility filing fee 
Design filing fee 
Plant filing fee 
Reissue filing fee 
Provisional filing fee 



Fee Paid 



SUBTOTAL (1) ($) 0.00 



2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 

Fee from 

a t Ext ra Claim s below Fee Paid 

Total Claims 
Independent 



L 



C 



Claims 
Multiple Dependent 



-20** = 
-3** = 



X 
X 



Large Entity 


Small Entitv 


Fee Fee 
Code ($) 


Fee Fee 
Code ($) 


1202 18 


2202 9 


1201 86 


2201 43 


1203 290 


2203 145 


1204 86 


2204 43 


1205 18 


2205 9 



Fee Description 

Claims in excess of 20 
Independent claims in excess of 3 
Multiple dependent claim, if not paid 



** 



Reissue independent claims 
over original patent 

' Reissue claims in excess of 20 
and over original patent 



Large Entitv 


Small Entitv 


Fee 
Code 


Fee 
($) 


£ ee . ff? Fee Description 
Code ($) 


1051 


130 


2051 


65 Surcharge - late filing fee or oath 


1052 


50 


2052 


25 Surcharge - late provisional filing fee or 
cover sheet 


1053 


130 


1053 


1 30 Non-English specification 


1812 


2,520 


1812 2 520 For filing a request for ex parte reexamination 


1804 


920 


1804 


920* Requesting publication of SIR prior to 
Examiner action 


1805 


a o A A* 

1 ,o4U 


1805 1 ,840* Requesting publication of SIR after 

Examiner action i 


1 Zu 1 




2251 


55 Extension for reply within first month 


1 2bZ 




2252 


210 Extension for reply within second month 


1253 


950 


2253 


475 Extension for reply within third month 


1254 


1,480 


2254 


740 Extension for reply within fourth month 


1255 


2,010 


2255 


1 005 Extension for reply within fifth month 


1401 


330 


2401 


1 65 Notice of Appeal 


1402 


330 


2402 


1 65 Filing a brief in support of an appeal 


1403 


290 


2403 


145 Request for oral hearing 


1451 


1,510 


1451 


1,510 Petition to institute a public use proceeding 


1452 


110 


2452 


55 Petition to revive - unavoidable 


1453 


1,330 


2453 


665 Petition to revive - unintentional 


1501 


1,330 


2501 


665 Utility issue fee (or reissue) 


1502 


480 


2502 


240 Design issue fee 


1503 


640 


2503 


320 Plant issue fee 


1460 


130 


1460 


130 Petitions to the Commissioner 


1807 


50 


1807 


50 Processing fee under 37 CFR 1.1 7(q) 


1806 


180 


1806 


180 Submission of Information Disclosure Stmt 


8021 


40 


8021 


4Q Recording each patent assignment per 
property (times number of properties) 


1809 


770 


2809 


385 Filing a submission after final rejection 
(37 CFR 1.129(a)) 


1810 


770 


2810 


385 For each additional invention to be 
. examined (37 CFR 1.129(b)) 


1801 


770 


2801 


385 Request for Continued Examination (RCE) 


1802 


900 


1802 


900 Request for expedited examination 



Fee Paid 



of a design application 



SUBTOTAL (2) 

"or number p reviously paid, if greater, For Reissues, see above 

SUBMITTED By"*" 



Other fee (specify) 




Name (Print/Type) 



Signature 



Winston Hsu 



/7 




41,526 



Telephone 886289237350 



Date 





WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

This collection of information is required by 37 CFR 1.17 and 1.27. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



PTO/SB/02B (11-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Und er the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control n umber. 



DECLARATION — Supplemental Priority Data Sheet 



I Additional foreign applications: 


| Prior Foreign Application 


Country 


Foreign Filing Date 


Priority 


Certified Copy Attached? 


S Number(s) 


(MM/DD/YYYY) 


Not Claimed 


YES 


NO 


093115998 


Taiwan R.O.C 


06/03/2004 


□ 


l_J 


1 1 

1 1 








□ 


1 i 
1 1 


1 1 

1 1 








□ 


1 — I 
1 1 


1 1 

1 1 








□ 


I — i 


1 1 
1 1 








□ 


1 — i 
1 | 


1 1 

1 1 








□ 


l — i 
1 1 


I 1 

1 1 








□ 


I — i 
1 1 


1 1 

1 1 


I 






□ 


1 — i 
1 1 


1 1 

1 1 


I 






□ 


□ 


□ 
i j 








□ 


□ 


□ 








□ 


□ 


□ 








□ 


□ 


□ 








□ 


□ 


□ 








□ 


□ 


□ 








□ 


□ 


□ 



Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments 
on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
20231 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231 . 




N 




5 



RJL51 RJL51 fHJLSI f2i\S] 

i 

{ 




A -H X 



rnjisi RjLFi rzjiEi raJisi 





3p ^ It W 

INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS- 
REPUBLIC OF CHINA 7 



r 



This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereunder : 



Application Date 



g?7t 2004 #■ 06 £ 03 



a 



Application No. 



t ft 
Applicant(s) 



093115998 

\ 



r 



\ 



e 



( 



CERTIFIED COPY OF 
PRIORITY DOCUMENT 



Director General 




( 



/ 




± 



[ 



a m 

Issue Date^ 



- 2004 




Serial No. 



*. : 03320701070 



EtpD [gp Suh3 Istte] EteD Isue3 EsQe] Lsffa] 




# W # f£ W ♦ 

( * «t m t & & - m &. *a it ^ • «t ^ -f* «. £ - * & w n- % & % *) 

#. 4£ 4fc ^ #J f I DIGITAL PHASE FREQUENCY 
DISCRIMINATOR 

C > t tf A : 1 A) 

J^^M^I^^ / AMIC TECHNOLOGY CORPORATION 
/ CHEN, KUN-LUH 

mtf^mtfft^m&t>ft^&^-ffi. / No. 2, Li-Hsing 6 Rd. , 
Science-Based Industrial Park, Hsin-Chu City, Taiwan, R. 0. C. 
m #:(t^L/^X) t$Ri / TWN 

^ A : i A ) 

1. m^t^* / CHANG, TE-CHIH 

i. mtt-^mftm-^m&mm =.«s-=.-f-^ / No. 30, Hu-Bin 3 Rd. , 

Hsin-Chu Industrial Park., Hsin-Chu City, Taiwan, R. 0. C. 
@ H:(t3L/£X) 
1. t£&® / TWN 



I 



□ *■ * # # & * # 'J * # — + *Jt * - m □ « - Wl is. # * □ % ~ is. t * £ 4l « 
53 • & am%> ■ * R a • 



1. 

2. 
3. 
4. 
5. 



l. 

2. 

m 



5 



n - -ffli^Ji'j^l-tiiimtiti- *fr & tuft 3£ 4* w # & - 

RCM «l Sfc 4i fl[ ^ *i SI& * - ffl & i£$Li£ RCM tflS&iHFtt $ - 

sr r-i # n «t £ & t& si ^ a*, m 4i $ - fli & ^ & is $ .j <t * ujsL-m 
&®L%m Rmm$L!$n% ~ sr n ^ ^ f i ^ a E 41 ^ ^. f i 

A digital phase frequency discriminator has a first SR latch for 
generating a first output signal when set to a predetermined state, a 
second SR latch for generating a second output signal when set to the 
predetermined state, a predetermined state -sensing circuit for 
sensing the first and the second output signals and for outputting an 
RCM signal, a first predetermined state control circuit for setting the 
first SR latch to the predetermined state according to the RCM signal, 
and a second predetermined state control circuit for setting the 
second SR latch to the predetermined state according to the RCM 
signal. Both the first SR latch and the first predetermined state 
control circuit have a first inputting terminal for receiving a first 
input signal, and both the second SR latch and the second 
predetermined state control circuit have a second inputting terminal 
for receiving a second input signal. 
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^SL 4a -fit ^ 4& J5»J ^ 5$- ° 

— ^Siflna" ' JMi4a#L^ #4&#J l£S&-(digital phase-frequency 
d i scr im i na tor , DPFD)"^ #c # — $fr ^ tfl ft fal 4l 4a #l £ m # M # H: 
^-Hr A Iflft • ^^'J ^Lft > & — ftte € (phase- locked loop) t » 

- & 4a >fc ^ jgtf % n- T ffl & fcb $t — # tfL ft ^ — & itj £ — « 

it. li (voltage-control led oscillator, VC0)4Ltflft • Skfa 

m&i£~tiLffi i m3LtefaML&M¥Mr » it# a^4&-4a Bfl;frt£4ate 
■ &tfi.&LZ-*m rfQ% ffr&gt 0 *> ith - ' $w iB £ t£ £ & #. k ii ^ tfi 
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ft ft. "*T #r i*f ±& I-] 4a ft. JsJ 4g ^ jfrU M. Hl 4a -fit m ^ &. ffl ^ fiir i& >\k. 
M Z- $- % tfL ft ' & -r ^ ' t£ ^ 4s € n- # »J it 4 ^ r 4f 4s j ^ IR JH ° 

tf 5a III — ' l-^f^' DPFD 1 0 ^ % ffil • DPFD 1 0 & ^ 

- % - SR H (SR latch)12 > - % — SR F-1 ft fi 14 * - £ JL SR 

w « s 1 6 &. - % B9 sr f-i & §3 1 8 * % - sr n ft m % ti & - m st m 

(cross-coupled)^ Bl & flfl (NOR gate) > ffij #■ — BL A W £ eL 

£ - SR g 12^.&^-£-^*« 20 A - £ —JSLg, m 
22 > 20 £ - SR 13 12 ^ S 

' % ffl 22 ^-$r^J$4iMt ^ % - SR 3 12 ^ R ^r^v 
*tt ' 20 ^3 22 ^ 
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22 4l |fr jfe i* a«m # - Q#rtB tfisfe ■ 



*B4fc*h ' ^ — SR H# H 14 |S J= « 24 A - H 

£tilF?1 26 • % B-Bl&TA 24 ^ - % ft & % ^ SR F-1 fi 14 

S » % vsiSL&m 26 ^_-^^iSfe#^^ # — SR P-1 ^ H 14 

M 26 ^ttiHiS ' # E3^^f?1 26 

=.&*W 24 • $ =.^L*M 24 ^ *fr d{ *fc & 4fc - G $w ifc 1H. 

' 9h % m 26 JL&i&*&m&L&- Q !£r Hi *fl.Sfe • 

30 • m 28 4L-*^>^«fe#.^i| $ X SR II 16 4l S 

' Jfcst&^g - SR H# S3 12 ^G^iiJ «L*!tJ* ' H^^j&FpI 30 

$ % SR F-l# H 16 4L R > |i^ s icffl 28 

- $fr>^ 4fc £ i£ 4£ 3fr # 3*£.jfcM 30 . H^^i^l 

& ng 28 dj - e^r itj tfisfe ' ifn % a ^ & ffl 30 ^Hr # a>j 

* Eg SR F-1 «K fi 1 8 & ^ - $ -t & Ftf 32 JBl - % ^ Bl & M 
34 ' $ -t & M 32 4L-*fr^**<&#£#Ei SR H# fi 18 4l S.*fr/s. 
«fe ' it i£ ~ SR F-1£j( II 14 iij iflSfejfc ' I^A^^F^ 34 

4i-|fr % m SR H# H 18 R ■ ^-t&^ffl 32 

34 — tit -b&3, M 32 4^*fr iH • $ -t & 
* ffl 32 itj G$£r Hi UlSfc ' ffj # xv^^ ffl 34 dj 



£-&#W| 20 4i S #^*&#. ffl # -^AtflSt Ii ' * 

24 4i S lift>lfc-^lMAlife I2 ' jjl 

VLiSt h## |SJ ^-^^ -tAlfll Ii- £ *b > $ J= SR F-1$(fi 16 4ig 
4ftiBm3feJ&#i£4£;Sfr# - SR f-1^H 12 4i R$r^*fe > H SR F-1 # 

n 18 ^e^r ifc m §fe # s£ ^ # — sr f-i$i n 14 41 r ^r^v^ • *t 
^ ♦ 9 - sr p\m n 12 41 Q iB tRSfci**r4£#- % i±5 Oi ■ 

SR H4f g 14 4i Q Ifr iti 1fl. *fc *T H; - ^— tiBlflt O2 ° 



DPFD 10 # — <ki9Ll£SL&?$ (reset NOR gate)36 • * # ffl 
#J 41: 4fc # E3 SR F-1#jK Ii 16 it 18 4 «t 5t tfL % (reset . 

signal) • 4«t-^&dlM 36 4iH -$£r^*& 38-#.i£&;!fr # - SR F-1 
£3 12 ^lc*m iU tflftift ' H — 3frA.*& 40 — H# H 14 

4LGl&iU • ^Ifr * *ft 42 # |SJ Bf it # =. % m SR F-1# fi 

16 JSL 18 4i R 0 

n$~f%m~ ' s-^s-^i*^. dpfd 1 0 ^ it # ' 3? - >sl 

«t ^ & jfi. W 36 4i RCM tfl. 3fe 4i b£ # • DPFD 104ii£#i&s&8i'¥3*» 

-it ffl — rtf igi tt: 4i a^/f Hf . # — A # ~ SR f-1 B 12 JSL 14 ^ 
b^M To b£#, 4.^ 4 tfcJtR & (reset state) » • % — JSl 

%~m&n 12 A. 14 41 Q #r dj 1TU&*&#4^ r Oj (logic 
state zero) » ifiiet r i§# lj ^ & ( logic state 

one) • ® itb ' $ — *fr iU fflft Oi - $ — 3fr iU tuft O2 JSL RCM SUSftSMif 
58 ToBf # r i§# Oj gfcjjg - /5 ' ^.H-^^ra SR F-1 

#i H 16 A 18^QfFa1 To Bf#. # l£ *MSt Jfc ilfc i & (set state) > *b$t£. 
i$L ' %^-JSL%vsP\mn 16 JSL 18 4i Q $fr & mWuV&faJkKr r i§M 1 j 
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ft Ii A # ^tflft h^s^Fal To b£ r 0 j & • 

^af Pal T. » |-tAtat r i§*| Oj r it^ 
1 ' > $ - SR pgflt H 12 * £ i&Z $K m » 

fl& ^ — $a A tflft Oi H'J 0 M#4&3£ if (inversion gate propagation 
delay)4L#L& > if 5. Bf ft Ta^T*^^^ r Oj Hfc r it 

*^ lj^H • '&«jt ' ***mft*£i&«**M Bf . #IS#ifL(noise) 
ttf*#i«j££.B£/f'#$& (timing jitter) - &;Sfr#-4fr,^fflft Ii 

20 Al^^^Ffl 22)&> 
- SR H4f 3 12 ^ QtiElflt^ • #r « ' % - SR PJ ^ H 12 ^ Q 

ffl # # ffr * • J» fl& ' a^- Fal T 2 Bf > # ^ A m ft 0 2 ii ^ ;£ 4* fa #j 
-1ft lb • If >i| ' ^^J^^/wtJlft I2 ' JLH - SR F-1^ H 

12 A ;Jfr «t Jlfc j£ 41 # T ' * -Ifr^tftft Ii&T^&Hifa^-fb 

DPFD 10 rttefa SR g4LHfcJg ° 

fig TaB^ . jjlj^^tflft r 3lH Oj #1 H # 4£ /& r i§*^ 

1 jHfc JH ' » % ~ SR 14 * ±l;9L^t\km&&&i9LZLfom » 

ffij # dj mft O2 Jl'J # ID ffl # * 3£ 5§ 4l iljt 4fc ' it 5- HQ T 4 3r * # 

ft 13 14 ^ Q <M« ifc mftjft A *«tJ£iifcA£***fe;ifc«t;fcHfcm b^F ' ft % ifit 



^r^tnft(^ - jsl # ~ sr r-i # n 12 ^ 14 ^e^r tfj mft) £ a & r it 

** 1 j r itl^ Oj jfom ' 3ft. * tfc £ ,61 i£ ffl 36 

*M$fii] T^B^m Wad? |S]_L)^#mtB - r i§*| 1 jjRHfflft(f£ 
RCM mft)5. $ .= it ^ SR flg( H 16 ^ 18 ^ R |^A^ > M ^ | =. 
AJfc E3 SR P-1« §3 16 A 18 % *,&*4L*t5fcHfc&**#fej&4 tS:;t#i&» 
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tJL% X SR fl« 33 12 A 16 fa f ' * ^ * «. 5t BL & Ftf 36 

#r3fr£ 4L RCM $ ^ >|ii|^iii ffl 30 - 28 JSl 22 

& ' ^-^Tfjit % - SR H# li 12 ^ Q |# ifc fliSfci* • m« ' ^ - SR 
P-1IK33 12 ^ Q*&ibm5fe*«*«:^lifejS#*j&4tBt^/|fe||B$ • $ 

(charge pump)*f — # ^ € SS- £ S ^ — € * ° 

tf#BgK^AffiIizg » ffl=.^LfflE9^§*oJ5 — DPFD ^ f: s& S) • 
IB =.'fc*fi7F&B4M»l# 3,610,954 11; r PHASE COMPARATOR USING 
LOGIC GATES j + - DPFD1 ^t^ffl ° DPFD 1 # & ^ *t it # M 

(& j-F<^ ) ' m & tb^#r^^— l^r^^ 2a 3 ^ — $fr^m^ f . f 2 > 

RCM tfi M, # 4& r i|H 0j ' jtt IfL Sfc S ift Sl J. fid 9 ' $'J it 
U« 9 dJ i* 4 ' jtb ' A J- f¥1 9 ii{ 4 _L g ft T - ^® il 
*IW^#^f ° Sfc$ ' DPFD 1 *fc ^ # & ±. i£ # *& * i& A4Lf«g« ' 
& fa ' -t — Ifr/vlftSfe f i &. f 2 ft n fa Ol ' DPFD 1 ^P^If 
^. % (crossover distort ion) FA M ° 

H isJ'&Wtf* a 4M'J # 4, 928, 026 Sfc r DIGITAL PHASE 
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COMPARING CIRCUIT j t - DPFD11 ^fJ^I = DPFD 11 tL&il 

^mmm-m ' m ^tbi^^^^^-nr^^ s. &. s 2 t-tAit in. 

A IN2 ' Ulfrm^ £ Ss - Se - S? A SsA£-V9$miti tfl OUT. * 

OUT2 * OUT 3 il 0UT4 • -BL3.m 13 RCM mfttf £*£i$&J. 

W 15 A 17 » ^-sr^Jit^J-W 17 4L^d}^ Sb • 4fe-f ^ ' -RJLM 17 

Sejitif t ^-mm&ffl^&ifi* ° fern • dpfd 11 ^ 

T # & Jl ifc # *!r * i& A 4l |BJ *| ' j$ ffij ' a^$Jt#l ' Ja^t^ DPFD 10 

m ti&z-jLmm&m • dpfd 11 tm&^^^it-t- — ^^nivi • k 

SJtifSiil- 9 * ^ & # — « & ffi J. # t& * * 3l 
*a to & #j € s& ' a # ^ f *d 4L4skitt • 

mm f 53- ' £■ &^ — 3? - SR Hft 15 » - % — SR H # H - - €i£ 
& £ - A # SR P-^i^ItlPil^l'Jt^^ -€i£#^££ 

« a - € it ^ ^ $k m & m % &n % — sr p\m n ^ $ — & 

5t ^ IS 4$ * -J € as- 0 



SR H# H#.ffl * ^ 4fc t£ £ /fc f£ # - 31 ;fc & j&| 1$ JL £ 

% -#rdi tat ♦ i£ % - sr h# 8 —jft^tfufc/a $ - 

— & ^tmfe ; t£ ^ ^ ^ & ^ &j ffl m % - #r * tfisfc a 
t£ $ .=.!&• ib mat • dj - rcm tusfe ; t£ % - 1% ^Hfe 

ffl &tfc#tg RCM Ht)li| - SR W« " S «t £ j& « fit Jfc a*. 
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Att ; so t£ n ~ m £ #t n is #J € as- ffl & #L#. n rcm m at w t£ 
H~ sr ft$? n t£ ;t t£ ?i ;t ^ ^ . ^^-^fi^a^^f'i f 

[ it 2r & ] 

n^mmS- • S| ^ lit ^ ^ t - DPFD 50 ^ € si- 

ll] • DPFD 50 # - SR ft#jK H 52 - - # — SR ft «K li 54 - - 

# J= SR ft $ IS 56 Jl - # SR ft # SS 58 » I^Al^SR ft fi 

52A54^#]&^ — *f2.#4S&4L&&M • fa ^ .=. Bl % SR ft & 
ti 56 A 58 m frm & ^ - *f £. & 4l J. ffi (NAND gate) ' #- 

^ ^ m * ^ j- m * & ^ -=-*w a ° 

% - SR ft m n 52 4k&&-%-JBL&m 60 ^ - % — & 4. M 
62 ' % — J&Ls&ffl 60 4l a. Jft # # ^ * - SR ft # IS 52 ^ S IfrA 
' ^ — PpI 62 4l — A # & # - SR ft« H 52 4l R a 
' 60 ^£ -*frAJ*#2.#*i£&;^#^. 62 ^ 

tibiS ' ^~£ti£ft 62 4^ — *frA*fc«'J#2.fifri£&;Jfr# 

60 ^#rdj^ • J£-,sti&ft 60 4L^i5^^:^-G^iBm^i > *& n ~ 
& A ffl 62 £b *ft im# - Q *fr A tfitfe ° 

* — SR ft # H 54 % iL & - $ =. JBL A ft 64A-|5w&^ 1 W 
6'6 • 64 ^-^A^#,#|,|^ SR P\m m 54 41 S #r^v 

«CS ' 9 vsBlA ft 66 % — SR ft« H 54 4l R 3fr A. 

J$ . Hilili&ft 64 A*fc#£$£i£4£^# ra^i&ft 66 ^ 

|ifriJj*ft ' Hcj,S.i&ft 66 -^A^UJ#, £. i£ & 
64 • ^^-^ilft 64 ^ltiB^^L^-e*^dJ IRSt ' m %m 



% =. SR n ffl 68 XL- % ~£LM-?$ 

70 ' %-JBL3-ffl 68 4L — ^ #. # & % =. SR F-1 # g 56 4LflHr a. 

' Jii£-&^H- SR H#i§ 52^ S^r^vi^ » $-S.J.fiH 70-^- 

* ^- SR H# B 56 ^S|&A.i$ ' %-£L3-tfl 68 
- *fr>^# -ft £—&J-ffl 70 ^L#r di*& ' %~BL3-W 70 

M 68 ^.Hr di — G*fr * mft • fl& $ — 70 ds «fe *J 

Q*frdimft ° 

« E9 SR W« g 58 # & J£ J= ^J-P? 1 ] 72 A- £ cg^x M 



74 > $ =.£LJ- M 72 9 E3 SR P\m fi 5S 3LR%i^ 
*& ' Jfcst&afr # ~ SR H«K H 54 ^ S 3&A~*ft ' H ng ^ J- W 74 ^ - 
Ifr A. s&iMt i*/ IraSRF-Iti 58 4LS$frA.ift • $ JL M 72 
— ^A.J&#£.£&i£#;5fr#E3,£..E-ffl 74 4l di *ft ' %w BL3.M 74 

ffl 72 di ift-ftlUfc — Q*fr its mft ' fa ^ JL ff| 7 4 |^ dJ «Si *J 
9 — SR F-1 IK H 52 ^ S & A. J* # ffl * & ift. - # — *fr a. m life 1 1 ' 

$ ~ sr g 54 ^ s ^ ^ — ^ AiRft 1 2 o # 

^' SR Hftli 56 4l Q ffi dJ tR. ft «fe i£ & ^ # - SR P-HII 52 
^ R > $ E3 SR g 58 ^ Q # dJ SR. ft 4fc & ;8fr # — SR 

H# H 54 ^ R « ■ • # — SR g 52 4l Q *fr ib mftift 

^r£M£- 3? dj mft o. ' * ~ sr g 54 4l Q dJ tt^^r 

j=.*frdiflift 0 2 - 

DPFD 50 # i tit^JSl J. ffl 76 • £ # ffl ^ #J 3* =. A 

^ E3 SR H 56 A 58 ^t^L^tfLft ° 4t?t^:^JL^ 76 41 * — *fr 
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78 SR H 52 ^ Q 3fr it: tfl l& • 

80 — H4(i§ 54 4l Q ifc tfL St *sfe > fln^Tifcifc 82 #, |5) b£ 

^.•^^^-H-^^ra SR 56A584:stA^ • 

n^mm^ ' BlA^Sl itfrJK DPFD 50 v% * 
^tAtl Ii A I« - Bl% A ffcft 0. A 0 2 * A ^4t£ 
J. W 76 ^ RCM mSfc^nf SI ' DPFD 50 4l 3£ # i& j& t& HI! j^T 0 

g] ^ ft m 4l ^ si t ' % - jsl % — sr w # h 52 a 54 ^ 

ffl To b£ #, £ & jfr ± tft a .1 ' H itb ' $ — ^djtflffeO. 

ib tfi & 02 ^ b^ m To af #, & ^ r i§ & 0 j a*, n • ^ - ® » $ =. a 

% m SR H# fi 56 A 58 *M»f PI] To % & ifc ± ik fik M » 

' 9 # eg P-1& IS 56 ZL 58 ^ Q ft ds tfl. ft i* # & r 0 j 

an ' ft e3fr £ m ft r ii# l j an ° • ^-Ifr^ifi 

% $fr;vifift i2#M$ Fal ToB^^#^^ r^.^ 0 j an • 

#M$PJ] Ti Bf > # -I&AHISS; I. * r m& 0 j H)il#t^ r &ft 
ljt,l'J^'|-SR P-H* H 52 £>^^;f t&;tan#^/£t& 

tiRl ' ffn $ — & A m ft Oi in ^ Bf r>i T 2 & % * r it ^ o j a 

r i§l* 1 j an • >£Bf W T 2 b^ . ^^^iHtflffe 0 2 Ji^^- 
fctt&]^.4b • *tS£* ' >^ fa ft l2<&#4£5£ ' J3. £ — SR 

$t fi 52 #.^;frt&;tan^'Jt^T ' $ — Ift^tflft Ii #. 
ft^b>if ^ DPFD 50 « 1* SR f-1 # ii ^a & • 

ifrB$m T 3 Bf . sfr^tusfc h * r iinoj an##*/& r m& 
i j an ' *** ' % — sr f-i^ n 54 *^^4L$t^^an#^^t5: 

• ffn % — A tuft o 2 m & f-i T 4 >r & ^ r it 0 j a 

n#^/& r it# lj an • ^b^PJJ T 4 Bf . tA^f fit^J-Ffl 76 
4L^r^tfL^i(^ - ^.^ — SR mm H 52 A 54 Q itJ fe & b C * 
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76 ;8fr#£.*M$M T4^Bf r.l Trcm a*J3'J4fr * - r 0 j Hfe HllfLSfeCRCM 
in ).£#-=- A # E9 SR ftft m 56 A 58 • * • ^ =. A. 

^ra SR tfftg 56 A 58 % & # ^4l4 ^^^|#titit^i ° 

** 4* j& «fc Jfc ifc J£ & ' *X SR Hft S 56 r it«- 1 j ifc 

llflti^ - SR 52 ^ R|&Ai$ ' ffii^Eg SR #33 58 # 

^^-•"itl* lj!R|mti.|- SR F-1 H 54 4l R|^a« » B *t » 

$f W Trcm Bf ^ Ts Bf » & % - A £ ~ SR Pi & i§ 5 2 A 54 

fir ZL%~ m iBtfcSfc Oi& Os-fr^JW* r i§^ lj Hfc 

r i§# 0 j ^ jH > feSJJl ' f«t«&lW 76 ^/t £b RCM 

St % — &. % =- SR Pi # §3 52 56 rffj f • A^f tit^J-ffl 76 

ifcj rcm mft^i ^.a-Wi 70 a 3? — & & w 62 ^ * 

-f£^r$-jit^- sr nmn 52 ^ Qiitt^ > m** » 

SR H# l§ 52 A 54 4l Q ^ A Wftift #? f& 5t 4 «t ilfc & 

' % m 7 -iiHff1^#^f ' &#,'J>^ f DPFD 10 ^ 

— SRP-1«23 12 A 14 4i Q A tfl ft, _L #r Jg 3» 4i JUS it 

fiij T? & b^ jyj Ts b^ ' $ — ^ % jz. $£- a tfl 3fe 1 1 -S. 1 2 -fk ?f- r i§. 
Hlj r it If Oj Hfcjg • A^^B^SJ Ts«. ' DPFD 50 ft 

m * sr r-i # n ^ e, 4 m ® $j f t^t^ & » m a dpfd 50 «. »r # 
*fc Ifr >^ tn ft t ° 

^#a^4i^>fi^^fe^J^^.i$^i^jfi & 4a _L i& ' f&j&^tDPFD 50 
t ' % - 3l % — SR Pi ft H 52 A 54 % & iHm JSL s& M flf te. /& * J£ 
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ZL£l% ej SR II 56 A 58 # * & & 4@ & J. ffl #f & /fc 

$ - ^ ^ HJ m ft Oi JSl O2 $ «t X 5l M. ffl 76 Mb — £L 3- ft * ft & 

^mft&jt4fc«# (positive edge triggered) « -&M.^:t& • $ — 

§#r B 1 ' ^m%%-%L%^$k& mft Oi a o 2 6^^^#e > & ^ .» & 

^SHWilStf i£ ( equ i va 1 ence of replacement) » 4M|- 
W ^ DPFD »T #c $ _t ig DPFD 50 ft ft & m. ^ m 3l %t lb ° 

^WJHiSL ' if #- 53 ffl -fc ffl a. » Bl -fc A ® >v ^ #] & 4^ 4L # 
~ZL%J=.^fcW*fo$L DPFD 50 ffijlri^^ DPFD 100 A 110 4l« 
{5] 0 

« 

£ DPFD 100 t ' - *M 102 T DPFD 50 t 76 • 

l^itb^^b ' i&ffl 102 HrA*& 104 a 106 #^#Ji£# 

SR F-1^H 52 A 54 4l fi dj m ft «fc • m 4t -to BL £. fH 
7§ - 78 A 80 -ft ^ J5>] i£ & — JBl% — SR 

W«S 52 ^ 54 ^ Q '^ibmft^ ° 

>£. DPFD 110 t ' ra&JLM 160 > 162 > 164 A 166 ^#J3M^ T 
DPFD 50 t 4LiL* W 60 - 62 - 64 3l 66 > vs BL&Tft 168 > 170 > 172 
it 174 7 DPFD 50 t ffl 68 > 70 - 72 ^ 74 > flft — JSL 

* M 176 T BLJLTfi 76 • DPFD 110 ^ig^ > | - -^#r>v 

it 1 1 -sl I2 - % — jsl % — ^ is mft o. a O2 - a rcm mft4LB£# si 

A, t 0 DPFD 110 ^i$^i&*£#£JHi^ DPFD 50 4l3£# 
i& m ' ^ 0 fet ' ^ ffl To Bf . DPFD 110 J*J tfr * 

SR n >4 £M£ £ #t ii ' A|frA,mft& % &m%t (negative 
edge triggered) • &$L%Ltl ' 9 — -S- # -=-*m Alfl ft l\JSL h d? r i§ 
If 1 j Jfc!6#**;& r i§# 0j H*!i4L#ffl ' itm%%- JSl% ~3&iB 
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j£ DPFD 50(DPFD 100 JSl DPFD 110 #ft)t • $ jE.it Ura SR PJ 
^ 81 56 JSl 58 #,#Ut4 t5i$L£L 3. W 76 m 3ft ft ^ RCM tat ' 
* Q & ft tflft*fc£ £ ffl *f tit $ - A £ — SR ftm n 52 it 54 

fsttmst' ftit^t^JL^ 76 n»] <& # — A # .r-lft ft mt Oi 

it 0 2 J^J. £ t£ RCM tflft 0 SI jtb ' _L > $ _= A $ E9 SR f-1 & II 

56 & 5ST*r%LJHb~fc$Li& RCMmft££.t3s4 t£3:iftft^4 

' 4 1£ £ ,51JL 76 -T^&ffl * ^ J3'J & *J £ - # ^ ft ffl 
ft Oi A O2 ILijlL a M.*kiZ RCM m ft ^ 4 ££ t *M <t s& 0 &f ' 4^ 
#0^-^ DPFD 50(DPFD 100 J8l DPFD 110 # ft )T te#t * ft #r 

^ ft ^ it # m ^- % # 1 35* ' flo^LiBS'fb^ffl + t^fjSTF^L 

ft^fel ® + > m -Y %n DPFD 50(DPFD 100 JSl DPFD 110 # ft )4l 
^Jfe^T*B 0 DPFD 50 i«t^*SE*Jtt^ 202 A 204 > -f 

t & m % & 206 - 9 - sr # it 52 a ^ ~ sr n m. n 54 - ^ m ^ 

f DPFD 1 0 t ^ 4 *t t & ffl « £ $ — ^ % ~ SR F-1 

4g 13 12 A 14 ' ^#a^^ DPFD t 4 tBt *t f'J € ^ 202 A 204 # 

^#|-HH^ > r-1 T 4 b$ > J£ — It ft tfi ft 0 2 * r i§ # 0 j Hfc 
!SH** r i§^ 1 j Hfcl£4L*|T.1 ' %-~JSl% — tflft Oi A 0 2 ii 
^ # iL I-J ^ 4 fi ^ J. $ ti ^ ^ S . Bp^-A^— Ifrfttflft 0. A O2 
J£#jLl?pd? r ig|if. 1 j Jj*. & # 4 lit ^ 5- r i§# 0j • ^ifij^: > 

$ - A $ ^- $r ft tfL ft Oi JSl O2 <& j£ M i& B$- r-1 T 4 & Pal Ts FbI a£ pjj ft 
Bfc(*«tJfcnf ffl)& ' #Jfe* r i§*^ lj r ilM 0j > 

ifij t£ 4 tSt 5t ft & It ft tflft O.^ 0 2 >fc 

If 1 j ^.HCfull logical 1 state amplitude level) 0 
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t& 4 fit K ffl ^ A. * i # # ^ £ 3fr DPFD 50 t 4 «t £ & #J € 

A 1 2 ^ is] ;fe to . TiSAS.^^^^^^. ° 

m # - 4% #J * ' * T A # - A $ — SR F-1 ^ 3S 52 A 54 # £ 
#$jJjLlUrace) • 4^# a ^^ DPFD 50 ^ % &^J=.*4if7b# 300 
302 » *» H + - m ' J5'J tfc j£ ^ # - SR F-1# H 52 ^ S 4fr>^«&& 
# =. SR fi 56 3LR%i^s$,* *X3l%~ SR F-1 H 54 ^ S*t^^ 



eg SR H# H 58 3LR%i^$&^ffl « 
4a & ^ g £o DPFD ' a £ DPFD & ^ — $ tst ^ *se * 'J % *&• - 



- $f&;t$.>I'j€S& - A SR F-1IS1 > 1 t£ — * f& f'J € 
^^Jitt^^-lstAmt " *b — 4l » t£ — SR F-1 ti A 

J:^SI.iftT^iii^W^#t»f ' ^t^ ' a £ ^ DPFD «T A 

ffl flf #t 4i i£ # £ 4t * ' £i&4l*#' I fl*#']4LiS&|£n • 
ffi ^ ^ ffi * % 

ffl — ^ f — DPFD ^ € ffl 0 

m~%> m - m m^r> ^ dpfd b^ - & ^ ^-fum^^Bf # @ . 

ffliilH^f^^ - DPFD ^ EH • 

ffl i & a £ 5t*fc-W t - DPFD tfJ^I • 
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m^^ms-mm^^ dpfd m ft ^ • & 1*3 m m.^ ^ % m - 

i -fc Ji, ^ # a/3 ^ ^ j=. ^ m t - dpfd ^ t sg- ai • 

m^%,^%k*R3L% Z-^foiH t- DPFD^t^Bl • 
I^L-II ^mil^^ DPFD it -ft ' ft -MS Ifl ft ^ 91 • 
9 + ^^Ml^ E? ^&#J t - DPFD Jfe3r*feffl • 
g + - 4, 4l # ^ ^ ^ ^fe #J t - DPFD ^ -t ^ B o 



1 - 11 


DPFD 


2 - 3 - Si - S2 


%m $0 


4 * 5 % S3 ^ S4 * 

Ss H S6 




6 - 7 - 8 - 9 - 
13 - 15 - 17 




10 - 50 - 100 - 

110 


DPFD 


12-52 


% — sr Pi m it 


14-54 


% -r- SR F-1 & fi 


16 - 56 


% =. sr Pi m n 


18 - 58 


|£ SR f-1 4$ H 


20 - 60 




22 - 62 




24 - 64 




26 - 66 


J£ E3 ^ j& ^ 


* 

28 


% 3L Bl & f?\ 


30 


Jf? sk< f?\ 


32 




34 




36 




38 - 78 - 104 


H — |fr 


40 - 80 - 106 




42 - 82 




68 




70 


jf» — fx. JL f<?\ 


72 


% SL 3- ffl 


74 




76 


i: & £L 3. W 


102 




160 - 162 - 
164 - 166 




168 - 170 - 
172 - 174 




202 - 204 


4 tit >t is f J % 


206 


* n. $ € 


300 - 302 
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^ tft* M ft 

— liitfatefaM^Mft] (digital phase frequency 
discriminator, DPFD)'£&-^: 

- SR?-*imm ' ffl *. ;8fr «t £ /fc - 5* i£ ffe J§ b^4l-^^ 
$fr £ 1fl!& ' t£ H - SR 4* H*-# - JfcA.ifc'Cfc JIJ 

1^ ~~ A. 1ft Ife J 

SR-H4K2I ' ffi *^#Ltfc£;fc«5RJfc;fclgi#££--£ — 
|# it! tflffe ' m % — SR l^|-|tA«j|| 

- ft Hfc HI & »J € aft- ' € * - A ^ SR W 4£ g > ffl 

— RCM Ifl fife ; • 

^ - sr n » « rcm mt^ft n - sr 

31 *t 5t j& t* fli Jfc £ ' « £ — ft Hfc & & #J taS-eL^- 

ffl * & # # — & a tfi 4l % - a *£ - %l —■ m & # 

i%. RCM Ifl ft 4^ % A*& ; «1 

ffi *J € as- ' € m 5fc Hfe & & m 

% — sr p\m m ' ffl fcfo&iik rcm fR.ftj»« % ~ sr 

IS «: £ & t£ ft Ji£ M ' t^^— ft 5t#i.lS^#'J tag-&^- 

ffl *. # % — & a m st; 4l $ - a > ^ — m ^ & & 

.t£ RCM m3fc4L#— #TA^ o 



*° 1 # i mm mas- ♦ ^-^ 



4° t tf # le, ffl $ 2 m?JT&^%LlSLtelSLm^mM Has- » # 
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* 



4. t ff-iM'JIe. IS # 1 *I #t 3& ^ lUft 4a #t M #4£#J ' * t 

;t iR jH & >)>'J 1 & ^ - Bl 3. ffl (NAND gate) • 

5. ^ ^ tf % m $i m % i^m^^it isl 4a fa m % m m % » t 

— Q it! tTL ' BL3-f$ 2-~$m ° 

6. ^ t £*4M'J3e,lg # 1 mfifr&^$ttetefam^m%>] f ' t 
t£ fi! H $ SB'J t 5& & ^ - W (OR gate) » 

7. t tfr-SM'JIe. IS ^ 6 ^/ri&^iU^ate^i » & t 
f£ ^ ffl &^~$fr>^*& ' tfi t£ # - a # ^- SR tA$k n &m 

9. t tf is n i mm &3L$tfatefam^mw • ^ t 

10. tt#*'j!e s # i m m & 3L$t& & fam ^ % & • ^ t 
t£ n - ^ % ~ m ^ a*, m & *J € ^ ^ #i & ^ - m sl & m & ^ 

11. -ko t if # 4'J || IS # 1 *1! #r i& 4l # ^fi #M i# |g #] % » ^ t 

t ^ ^ - a n — f i ^ a*, m & # j t ss- ^ js 'j & ^ - *f it it « # ^ 
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in 
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% — a 
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